Astroglia as a main element of brain homeostasis and defense
The brain and the spinal cord (which constitute the central nervous system or CNS) are composed of several types of cells that are derived from the ectoderm, i.e., the neuroepithelium (neurons and macroglia) and from other germ layers (microglia, cells of blood vessels, fibroblasts, endothelial cells etc.) ( Fig. 1) (Burda and Sofroniew, 2014; Verkhratsky and Butt, 2013) . These many types of cells, that differ in their structure and function, are assembled in highly complex networks coordinated by signaling molecules either released into the extracellular space (neurotransmitters, neurohormones, neuromodulators, growth factors, cytokines, trophic factors, etc.) or translocated between cells using intercellular diffusion channels formed by gap junctions (Verkhratsky, 2009; Verkhratsky, 2010) .
Macroglial cells of the CNS are represented by astroglia, oligodendroglia and NG2 glia, of which the latter two types are lineage-related and are mainly responsible for myelination and various forms of axonal support. Astrocytes represent cells highly heterogeneous in structure and function, which provide for fundamentals of overall homeostasis of the CNS. Conceptually, astrocytes are responsible for virtually every conceivable homeostatic task that occurs in developing and functional CNS. Astroglia are the central elements of neurogenesis and the development of the CNS (the radial glia being the pluripotent neural precursor and the scaffold for newborn neural cells migration (Kriegstein and Alvarez-Buylla, 2009)). Astrocytes are important for the structural organization of the nervous tissue (they organize the grey matter into a series of relatively independent neurovascular units), and for synaptogenesis and synaptic maturation (astroglial cells are obligatory for the formation of at least 50% of CNS synapses. They also control synapses through the secretion of multiple factors (such as thrombospondins, cholesterol or neuregulins) and play a role in the formation and regulation of brain-blood and brain-cerebrospinal fluid barriers. Moreover, astrocytes regulate neurotransmitter turnover (astrocytes take up glutamate, γ-aminobutyric acid (GABA), glycine and adenosine by specific transporters, catabolize glutamate and adenosine by glutamine synthetase and adenosine kinase, expressed almost 
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